Objectives: This study was aimed to compare the antibacterial activity of peel and juice extracts of citrus fruits.
INTRODUCTION
Citrus fruits belong to the family of Rutaceae. They consist of about 140 genera and 1,300 species, and are one of the major fruit tree crops grown throughout the world. Citrus juices are consumed not only because of their nutritional value but also due to their special fl avor. Fruit juice consumption is benefi cial for the maintenance of good health and prevention of diseases.
The positive health benefi ts of juices have been ascribed in part to Vitamin C (ascorbic acid), the major vitamin found in fruits and vegetables (Boudries et al. 2012; Rekha et al. 2012) . Citrus fruits are also known to contain phytochemicals (bioactive compounds) such as phenolic, fl avonoids, vitamins, and essential oils.
Multiple solvents can be employed for the desired yield of phytochemicals. These phytochemicals are believed to be responsible for wide range of protective health benefi ts including anti oxidative, anti-infl ammatory, antitumor, and antimicrobial activities (Aruoma et al. 2012; Karimi et al. 2012) . Traditionally it is used to soothe sore throats, indigestion, relieve intestinal gas and bloating, resolve phlegm and as an additive for fl avoring to our foods (Nicolosi et al. 2000; Adham et al. 2000) . Hegazy and Ibrahium (2012) was followed with slight modifi cation. The fruits were washed thoroughly after collection by in distilled water.
Date of Submission
After washing, the peels were separated and oven dried at 55°C and after they were completely dried, they 
RESULTS

Percentage yield of extracts
Using ethanol as solvent, the greatest yield of phytochemical extract from juice was obtained from C5
(13.43%) and least from C4 (8.8%). From the peel, the greatest yield obtained was of C1 (25.7%) and the least was of C5 (16.6%).
Antibacterial activity of Citrus reticulata extracts against selected bacterial strains
The peel extract of C1 was found to be more effective against the Gram-positive bacteria than its juice extract with maximum zone of inhibition (20.33±1.527) against 
Antibacterial activity of Citrus limon against selected bacterial strains
The juice extract of C3 was found to be more effective against the Gram-positive bacteria than its peel extract with maximum zone of inhibition (19.33±0.577) against S. aureus ATCC 25923. Among the Gram-negative bacteria, the juice extract of C3 was found to be more effective than its peel extract with maximum zone of inhibition (20±1) against E. coli ATCC 25922 while 10% DMSO didn't show any zone of inhibition. were found to be resistant against the peel extracts.
The highest zone of inhibition by juice extracts was against S. aureus (22mm) but it did not show any zone of inhibition against P. aeruginosa (0mm). In mandarin peels, fl avanone glycosides were present in a decreasing sequence, as follows: narirutin>hesperidin>naringin.
The presence of higher amount of such fl avanone in peel might be the reason behind the effectiveness of peel extract than that of juice (Levaj et al. 2009 ).
The peel extract of Citrus limetta was more effective against the Gram-positive bacteria than its respective juice extracts. Highest zone of inhibition shown by peel extract was against Bacillus spp (15.33±0.577) and
its effect was absent on E. coli ATCC 25922, E. coli, S.
Typhi and P. aeruginosa. Juice showed the highest effectiveness against Bacillus spp (10.33±0.577) and was not effective against K. pneumoniae ATCC 13883(0mm).
The juice extract was found to be more effective against all Gram-negative bacteria chosen except for Gram negative bacteria possess outer membrane which can act as a barrier for antimicrobials to enter to the cells. Reviews suggest that fl avonoids and phenolics were signifi cantly greater in peel than the juice which might be the reason for effectiveness of peel.
The present study found that the juice extract of Citrus 
CONCLUSION
Antibacterial activity shown by the juice and peel extracts of Citrus fruits guided that more pure form of these extract can be more effective agent and can be used as alternative for the treatment of infections associated to the studied microorganisms.
